STRATOSPHERIC OZONE MEASUREMENT WITH AN INFRARED HETERODYNE SPECTROMETER
This researchnote reports measurements of a stratospheric ozone concentration profile through detection of infrared absorption lines with a heterod-ne spectrometer. These measurements were made on (Menzies and Seals, 1977; Peyton et al. 1977) .
Diode laser heterodyne spectra of atmospheric 03 at a resolution of 70 MHz have also been reported (Frerking and Muehiner, 1977) and altitude profiles have been derived (Abbas et al. 1977) o
The heterodyne spectrometer employed in the present measurements is based on a line-by-line tunable CO 2 laser, a liquid nitrogen cooled and was , 4 arc-sec. The use of a C02 laser as a local oscillator limits atmospheric measurements to those lines which lie within the electrical bandwidth (±+1.5 GHz) of the photomixer. A more detailed description of the instrument, of its advantages, and of its limitations has been given elsewhere (Abbas, et al. 1976 (Abbas, et al. , 1977 Mumma, et al. 
1977).
In heterodyne detection, the infrared radiation from the source at frequency v is mixed with radiation from the local oscillator (LO)
at frequency v 0 , and the difference frequency signal in a bandwidth B both below and above the LO frequency is detected. This is referred to as double-sideband detection (DSB) in this paper. The-DSB signal at frequency 6v = Iv -Vol corresponds to
where I is the source infrared radiance. The intensity in a single sideband may be retrieved by subtracting the corresponding mirror-sideband contribution. This may be done trivially if the mirror-side band has no absorption lines and the continuum has the same level in both sidebands. Inversion of observed spectral lines may then be carried out in the usual way (Abbas, et al. 1977 ).
On the other hand, if the mirror-sideband contains some additional lines of the absorbing gas, sideband-stripping requires detailed modelling of the monochromatic synthetic spectrum. It is sometimes more convenient to analyze the double-sideband spectrum directly. For solar observations, a double-sideband transmittance (T D SB ) may be defined by dividing
Eq.
(1) by 2 Ie, where I is the continuum intensity above the atmosphere.
A synthetic plot of the earth's monochromatic absorption spectrum for a model atmosphere (Selby and McClatchey, 1975) J",K , ) identified as (7,1,6; 7,1,7) with line strength S = 0o.26
The stratospheric ozone measurements reported here were made in the solar absorption mode on April 7, 1977 near noon (zenith angle 340) with the CO laser tuned to the P(24) line in the 9.4pn band (vo = 1043.1632 cm--)
The integration time was -a2 minutes. Plots of the observed double-sideband spectrum measured.
with high and low resolution filter banks are shown in Fig. 2 (Menzies, 1976) .
Since the atmospheric transmittance was not directly calibrated, an absolute transmittance scale was determined .bynormalizing to the The observed 0 line (Fig. 2) was inverted using the radiative 3 transfer methods discussed elsewhere (Abbas, et al. 1977) . Suitable weighting functions based on this line alone cover a range of altitudes from -10-30 km (Fig. 7 between the winter and spring months (Bauer, 1975) . the measured value is consistent with this trend. The arrow denotes the (7,l,6)-(7,l,7) 03 line discussed in the text. 
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